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Abstract
Seismic exploration using artiﬁcial sources was conducted at Kuchierabujima volcano, south-
west Japan in November ,**. by .* participants from 3 national universities and Japan Meteoro-
logical Agency to investigate the subsurface seismic structure. The exploration was the ++th joint
experiment under the National Project for Prediction of Volcanic Eruptions. A total of +2- temporal
stations equipped with a ,Hz vertical component seismometer (including 1/ --component seismome-
ters) and a portable data logger were deployed on Kuchierabu Island. Dynamite shots with charges
of +*++/kg were detonated at +3 locations, and seismic signals were successfully recorded. To
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reveal the P-wave velocity structure, ,3// arrival times of the ﬁrst motion were picked from the
seismograms, and ,+21 were classiﬁed into ranks A and B. From the record sections and the arrival
time data, characteristics reﬂecting the geological structure were identiﬁed. Refracted waves of /
km/s were observed at stations/km from the shot points. Apparent velocities near the shot
points depend on the surface geology around the shots. P-wave arrived earlier at stations near the
summits. Strongly scattered waves were observed similarly near the summits.
Key words : Kuchierabujima volcano, seismic exploration, seismic velocity structure, National Pro-
ject for Volcanic Eruption
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Fig. +. Geological map of Kuchierabujima volcano (Geshi and Kobayashi, ,**.). Index map is shown at the left side.
S : Shindake, F : Furudake, N : Noike. Under ground structure of Shindake along the dashed line is shown in Fig. -.
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Fig. ,. Monthly number of volcanic earthquakes at Kuchierabujima volcano.
Fig. -. Underground structure at a shallow part be-
neath Shindake, revealed by geophysical observa-
tions.
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Fig. .. Shot points and temporal seismic stations. Stars and dots represent shot points
and seismic stations, respectively. Alphabets denote lines of seismic stations. Shots
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Fig. /. Record sections of seismograms on EW line for (a) Shot S+, (b) Shot S,, (c) Shot S-, (d) Shot S.. Amplitude of
each trace is normalized by the maximum value. The reduction velocity is /.*km/s. Lapse time is from shot time.
Arrow shows seismogram at the station closest to shot point in each record section.
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Fig. 0. Record sections of seismograms on NS line for (a) Shot S/, (b) Shot S+3, (c) Shot S+2, (d) Shot S0. Amplitude of
each trace is normalized by the maximum value. The reduction velocity is /.*km/s. Lapse time is from shot time.
Arrow shows seismogram at the station closest to shot point in each record section.
\]^1_`,abcdefg
h 17 h
	

 	!"#$%&
'()* +,-./0
1)2345678( 9:* ./
234+;+* ms<=>?'>@)AA
234 <B ;+*msC;-*ms, ;-*msC;+**ms,
>?'>@)A-D B, C234,( 56
'>@E9A L234,() FGHI +33/
JKI +330L* )?M>@E9AN( 
+ X234,()* A, B, C, L234>&'O)
P+-D +,*31 +,*3* /*3 ,/3
>Q RP ,,3//S)* 	
TU:AV#W B234XY+ 0,.2>
Q)* ,Z)A Table -C/[U*
U\ #:]^_`a Fig. 1b
cde()* / km#fa+ghij>kl>
@ m/n	oO9p
=qr,( ()
, ijs@t+qru()v>
 Pm/+ / kms,w'O:* / km#Ak
9xy>a+z{@|@} ~9
6[U:* -> TU:a
Figs. 2 3 +*[U* Figs. / 0,m/ /
kms> reduce( 9:* ` +kma
t+kV:vkm/_6
 ,:* S/ S2 S3 S+* S+3E>+tm/
+.-kmsC,.-kms,m>Q:* S+ S, S. S0 S++
>+ ,.0 ,.3 ,.2 -.* ,.0kms, -kmsk9* 
(9HV:tm/+ ,..C,./
kms>S)* bcde()P
 9:V#
WHaU: 9>Aaz
{@+ *.,C*.- s,|@} ` 9
# Pm/>Q:,#:A,¡
¢:* H£k}>+¤¥¦§
|@9)Z Pm/ ,./ kms,( ¦¨
©)A Fig. ++[U* m/ /
kms> reduce( Q:* ª«  /km>+ -.-
kms¬/ / km<f>+ /.* kms¬/>Q:,
¢t:* ->AHV:az
{@+ *., s¬/U:* H¤¥ FACD¥jL
,H£k}¤¥ FECLL  bcde( Q:
 ª( H£k}¤¥a­} H=
 Pm/m9Q:,[O:*
0  
>®¯°±>+ ²_³ Pm/
U:tm/ 0 kmsqr}xY S
 9: F´z µI ,**-L* (t(E¶·
°±>+¥j¸$|>A +-km,¹9)Z ²
_³(),¡¢:_`¤¥OEt)* /
kmsm/>()qr+Hp

U:vu()º»6¦9*
Fig. 1. Travel times for all the shots.
K ¨] I
¼ 18 ¼
 +331 	
 
 S,  !"#$
%&' . km()*+,
 P#-.$ -.- kms
/012&34 5 6 789:;&"<
=1>.*+ ,.*?,., kms-.@ABCD3/2
&34 EFGC"HIJ ,km?.kmK&
-.-kmsLMN*O-.@PQKR6 STUV
WX@Y+ 4 S+1Z S+2[\9:3
!"#N*O-. ,..?,./ kmsCDR6 78Z]
8^_R`
72&a-. ,.. kmsb.
/0134
c + kmd N*O-.$ef2 W
X6 N*O-.6 cgh!i/jk2
&3l/@Q* 4 Table 0cN*O-
./mn!i$5/op2 4 S/6 S26 S36 S+*6
S+3[\qrs9*+tuCN*O-.@
+.-kms?,.-kms/v-CD34 l6 qrs*
+wx sy@z{|}2&3~B
34 6 y@g_5CPQ&3~CN*
O-.@-/[&34 6 y` S
06 y` S++6 78y S,C6 -.*6
,.06 ,.3kms2&34 ]&yCUV
C6 yD3 S+C ,.0kms, 5 6 
sy3 S.C ,.2 kms/[&
34 5 6 gh@KKQ&!i
qrsy@{ @&3
¡3
S1K¢ S+0CN*O-.@-CD34£6
y¡¤¥/&3!¥CN*O-.@v-[~
¦D34 S+./ S+/&§78y¨©D
3@6tª +.3kmsK¢ ,.,kms/v-CD34
S+.~¦6 mny|}«@|}2&34
78y -¬y*+[3/KR ­
®6 +3036 S+/t¯° +¬y±²
26 y±²³´@|}2&3 ov-/[
&3µ¶·@D34
1  
,**.¸ ++¹	
sK&º»!"
Fig. 2. Plots of travel times for (a) Shot S+, (b) Shot S,, (c) Shot S-, (d) Shot S., (e) Shot S/, (f) Shot S0. The
reduction velocity is /.*km/s.
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Fig. 3. Plots of travel times for the shots at the ﬂank of Kuchierabujima. (a) Shot S1, (b) Shot S2, (c) Shot
S3, (d) Shot S+*, (e) Shot S++, (f) Shot S+,, (g) Shot S+-, (h) Shot S+., (i) Shot S+/ and (j) Shot S+0. The
reduction velocity is /.*km/s.
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Fig. +*. Plots of travel times for the shots at the summit of Kuchierabujima. (a) Shot S+1, Shindake, (b) Shot
S+2, Furudake and (c) Shot S+3, Noike. The reduction velocity is /.*km/s.
Fig. ++. Plots of travel times for (a) Shot S+, (b) Shot S,, (c) Shot S-, (d) Shot S., (e) Shot S/, (f) Shot S0.
Open and solid circles indicate travel times of stations at the ﬂank (Line A-D) and near the summits (Line
E-L), respectively. The reduction velocity is /.* km/s. Elevation correction is made on travel times.
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Table ++. Locations of seismic stations. The coordinates are based on WGS2..
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Table +,. (continued)
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Table +-. (continued)
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Table +.. (continued)
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Table ,. Shot locations, times and charge sizes for +3 explosions in the experiment.
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Table -+. Arrival times and polarities of the ﬁrst motions for shots S+ to S0.
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Table -,. (continued)
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Table --. (continued)
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Table -.. (continued)
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Table .+. Arrival times and polarities of the ﬁrst motions for shots S1 to S+,.
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Table .,. (continued)
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Table .-. (continued)
  
 34 
Table ... (continued)
	

 35 
Table /+. Arrival times and polarities of the ﬁrst motions for shots S+- to S+3.
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Table /,. (continued)
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Table /-. (continued)
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Table /.. (continued)
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Table 0. Apparent P-wave velocities near the shot points.
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